
10.Dec. 2004 16:05 Vodafone

Competition in Two-Sided Markets*

Mark .A.rmstrong
Department of Economics
University College London

August 2002: revised February 2004

No.4561 p. 1

Abstract

There.are toany examples of markets involvhlg two groups of participants who
need to interact Via intermediaries or "platfonnslt

, and where the benefit to joining a
platform depends on the numbf'.r of agents from the other side of the market joining
the same platfonn. This pa.per presents theoretical models for three variants of such
markets: a. monopoly platform; a model of competing platforms where each agent must
choose to join a. single platform; and a. model of "competing bottlenecks", where one
side of the market wishes to join all platfon:llS. The main questions addressed are (i)
what determines the structure of relative prices offered to the two groups, (ii) is the
resulting outcome socially efficient, and (iii) how do the details of how platform cb.a.rges
are defined-for instance, on a. lump-sum ba.'ri$ or on a per-transaction basis-affect
the equilibri= outcome?

1 Introduction

There are many exampleS of markets Or institutions involving two Or more groups of par
ticipants who int,era.G1; via intermediaries or "platforIIlS". Surplus is created---or destroyed
in the case of negative externalities-when the. groups interact. In most inter&i;ing ('.ases,
tw~sided network effects are present, and the surplus enjoyed by a member of one group de
pends upon how many members of the other group join the same platform (or upon another
mea.'"Sure of the platform's performance on the other side of the market). One class of exam·
pies involves buyers and retailers as the two groups, with the pla.tforms being newspapers or

"An early version of this paper waa presented at the ESEM meeting in Venice, August 2002. I am grateful
to Simon Anderson, Ted Bergstrom, Steve Coate, Carli Coet9.ee, Jacques Cremer, Javier ElizaJdG, Volker
Nacke, Martin Pei~:1;, Hyun Shin, Daniel Spulber, Jean Tirole, Xavier Vives, Myrna Woode~ l:Uld most
especia.l1y Julian Wright for diSCU86ion, con"ection and information
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yellow pa.g€'~'> directories (which are used by retailers as a conduit for their advertising), or
shopping malls (which act to bring the two groups physically together). See Evans (2oo3a.,
2003b) and Rochet and Thole (2003) for further examples of such markets.

Of course there are many examples of competing platform.., that bring together two
groups of agents in a surplus-enhancing ma.nner but where cross-group network effects are
absent. For instance, a fum needs to compete for la-bout' at the sarne time as it competes
for consumers of its olltput. However, such cases are different from those consldered in this
paper in that agents from one group generally do not care how well the fum performs in the
market for the other group, but only about their own terms for dealing with the platform.
A worker generally cares about the wage but not how many units of output are sold, and
a conSUlller generally cares about the price, but not how many workers the firm employs.l
In addition, there are exampleS of cross-group externalities which are not mediatoo by a
platform at all. Obvious examples come from ec'.onomic geography, where one group "is more
likely to locate in a.xi area where another, complementary group ha.l) located (and vice versa).

The main questions addressed in the paper are (i) what determines the structure of
rela.tive priCes offered to the two groups, (ii) when is the re.'lulting allocation socially efficient,
and (iii) how do the details of how platform charges are defined-for instance, on a lump-sum
basis Or on a per-tran:sa.t;tion basis-affect the equilibrium outcome? No single, transparent
model can hope to encompass all the features of markets with two-sided net,work effects.
Therefore, following a selective literature review, in the following sections we present three
variaJrt.g of two-sided markets that cover a vdricty of piausible situations.

First is the benchmark case of a. single platform (sedion 3). AB one woUld expect, the
principal market failure in this case is that the prices offered to both groups are too high. The
second model, in section 4, is one of ('.()mpeting platforms, but in the special C8.'le whl;'J:e bo1.:h
sides of the market join a single platform (or "single-home"). To the el\.ient that the markets
are competitive, platforms will not make large profits overall, and any profit made on one
side of the market is largely used to attract agents from the other side. The analysis will show
that one group will be targeted mOre aggres:.'ively if that group is more competitive than the
other, Or if it brings relatively large external benefits to the other group. For instance, if
group 1 gainB little from the interaetion with group 2, then it is plausible that group 1 will
need an extra incentive to join a platforD1. The t.hird model asswnes that one side of the
market joins a single platform (::.ingle-homes) while the other group joins each platform to
gain access to all agents on the other side (or cl.multi-home5") .. This model, which is termed
the "competitive bottleneck" model, is analyzed in section 5. The analysis shows that
competition is particularly intf'..nse on the sirigle-homing side and essentially non-existent on
the multi-homing side. For instance, if people tend to read just a single newspaper, perhaps
because of time con.qtraints, then the newspaper has a monopoly position over delivering

LOne exception might be in a. retailing contc:>..'"t, wheJ:e conSumerS care about the "Bervice" they receive,
and quality of service is likely to be improved when the retailer employs more staff See section 2 for further
examples where a. fum competiIlg fur iIlputB and outputs can be considered as opera.ting iII a. two-bided
market with elCternalities.

------_ .._ --
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adverts to their readers and can therefore extract rents from advertisers. These rents are
then used to a.ttract readers. This outcome is inefliciE'.nt since the price for advertising is set
at too high a leveL

2 The Literature

Competition for inputs and outputs: A firm typically has to compete for inputs (such AS

labour) and also to compet.e to sell its output to consumers. Stahl (1988) and Yanelle (1989)
model £inns as competing (either sequentially or simultaneously) both for inputs and for
outputs. A natural strategy to investigate is for a firm to try to compete hard for inputs (by
pIking low in that side of :the market), in order to disadvclJltage its rival in the supply side
of the market. When there is a fixed relationship between inputs and outputs (one unit of
input is transformed into one unit of output), rationing plays an important role. Because of
t.his, there are inter-group eA.'ternalities present that affect the eompetitive outcoJ:lle.2

Gehrig (1993) proyides an interesting rela.ted analysis in the context of a monopoly pl""t
fonn: In his model there is a homogeneous product, and a group of buyers and group
of sellers of this product. Buyers and sellers differ in their reservation prke for a unit of
the product. Without intermediation, buyers and sellers must search for a. suitable trading
pa:rtner, which entails delay and an uncertain eventual price. Suppose a single platform is
introduced which can broadrA'It a. buying and selling price to all agents. Agents can choose
whether to go to the platform or to rema.in in the search market. If the platform attra<..-tS
fewer sellers than buyers, then buyers mUb"t be rationed according to some rule (as in Stahl
a.nd Yanelle), and s4nilarly if there are more sellers than buyers. In this sense there are
two-sided net,work extern.alities: for a given price, sellers are better off the more buyers there
are on the pla.tform (and they are worse off with more sellers), since this reduces the chance
that they will be ra.tioned.3

,

Finally, if wages, say, are det.ermined by a bargaining process of some kind (perhaps as
in the mOdel of Stole and Zwiebel (1996)), then workers could care about how well the firm
docs in the product market since tha.t affects the surplus over which they bargain

Credit Cards: Perha.ps the main stimulus to the current work on two-sided markets has
been the burgeoning literature on credit ('.aIds and other payment systems. Most of the
work on payment systems ha.'3 assumed a monopoly (non-cash) payment system-see Baxter
(1983) for the pioneering <:ontribution, followed more recently by (among others) Rochet arid
Toole (200,2), Schmalensee (2002), Wright (2003) and Wright (2004). More recently, Rochet

2For analyaes of the banking industry that build on these earlier papers, where the two sides of the market
are "sa.vings" and ','loans", see Gehrig (1996) and Yanelle (1997).

3In a. related model, Baye and Morgan (2000) and Baye and Morgan (2001) discuss advertising and price
competition on a monopoly platform, showing among other results how advertising revenues are likely to be
greater than charges made to conSumers to join the platform
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and Tirole (2003) a.nd Guthrie and Wright (2003) ha.ve extended the analysis to allow for
competing payment systems.

Consider Rochet and Thole (2003) in mOre detail. One side of the credit card market
consists of the retailers and the other side is the <,.onsumers. In their model retailers are
assumed to be monopolies. Much of their analysis involves·a model where eaclJ. agent obtain.q
a pa.yoff from joining a. platform which is proportional to the number of transactions carried
out on the platform. In particular, pla.tforms levy charges on a per-transaction basis, and
there are nO lump-sum joining fe.e.q. (This assumption implies the simplifying feature that
an agent's choice of card does not depend on the nu.mber of agents on the other side who use
the· same card.) The two credit ('.a.rd companies offcr charges for 'Ising their payment system:
a pet-transaction charge to conSumers and a per-transaction charge to retailers. Essentially,
given these charges; retailers first decide which cards to accept (either one card, both cards,
or no cards). Then com,'umers (who wish to buy a single unit from each monopoly retailer)
decide for ea('.h rete.iler whether to usc the retailer's chosen card (if that shop accepts a single
card) or, if both cards are accepted, which card to use.

A retailer choosing between taking one or both cards faces a trade-off. If it accepts a
single card then its consumers bve a stark choice between pa.ying by this card or not using
a card at aJI. Alternatively, if it accepts both caids then (i) more consumers will choose to
pay by some card but (li) fewer consumers will use the retailer's preferred card. If one credit
card company redu<.'eS its charge to retailers, this will have two effects: first, it will cause
some retailers which previously did not use either card to join its network, and se<'..ond, it
will ~~use some retailers which previo\1sly a.ccepted both cards to 8.C('.ept only the low-charge
card. The sha.r:e of the charges that are borne by the retailers then depends (in part) on
how closely consumers view the two cards as being substitutE'-s. If few consumerS switch
cards much in response to a pri<.'C cut, then consumers Mould pay a large share of the total
transaction charge; if consumers view the cards as close substitlltes, then the retailers will
bear most of the charges in equilibrium.

R.ochet and Tirole alqo consider the Case where there are fi."{ed fees as well as per
transaction fees, under the assumption tha.t consumers will choose a single card. In this
case, whether a consumer decidE'S to use a given card depends upon the number of retailers
who oc.cept the card, I analyze a very similar model (where the principal a.pplication is to
advertising on media platforms) in se<.:tion 5 below_

Call termination in telecommunications: Section 3.1 of Armstrong (2002) and Wright (2002)
propose models of competItion between mobile teieeommunications networks. Subscribers
wiBh to join at most one mobile network (i.e., they sjngle~holl1e). People on the fixed tele
phony networks wish to call mobile subscribers,4 For a specified cha.:rge, someone c.a.n ealJ

4For ma.:ximum Bimplicity the analysis assumed tha.t the people who called mobile sHt$Cribera were not
themselves mobile subscribers. (But see section. VI(ii) of Wright (2002) for di8(,'Ussion of the realistic C<....~

where there are calls bfltween mobile networks )

---_ .......
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any given mobile network, and in this sense the people who call mobile networks multi
horne. A sublcriber will choose the network with the tariff that leaves him with the most
surplus. A network's tariff has two ingredients: the charges for subscription and outbound
calls that affect the subscriber's welfa..re directly, and the charges the network makes tq oth
ers for delivering calls to the subscriber (the so-called call terminat,ion charges). UnleSs the
subscriber cares a.bout the welfare of people who might call him, the lattf'I chargE-oS affect
the subscriber's 'Wclfare only insofar as they a.ffect the number of calls he receives. (High
tenniii.ation charges will typically act to reduce the number of C'.a.lls made 1;0 mobile networks,
and this is detrimental to a subscriber's welfare if he obtains benefits from receiving calls.)

The tariffs that mobile networks set in equilibrium have low charges for subscription and
outbound calls and high charges for ca.1l termination. In particular, the model predict~ that
high profits made on call termination are (pattially) passed on to subscribers, perhaps in the
form of subsidized handsets and the like. More precisely, the equilibrium ('n~l termina.tion
charge is chosen to maximise the welfare of mobile subscribers ~d mobile networks com
bined, and the intere::.ts of people who call mobile networks are ignored. This feature--that
the single-homing side is treated well and the multi-homing side's interests are ignored in
-equilibrium-is also a characteristic of the models pre.'3ented in section 5 below. A "competi
tive bottleneck" is present: although the mark.-ct for subscribers might be highly competitive,
so that mobile networks have low equilibrium profits, there is nO competition for providing
conununieation services to these subscribers"

Advertising in media markets: Gabszewicz, Lauussel, and Sannac (2001) discuss the inter
action of advertising, circulation a.nd political position in the newspaper industry. They
assume that readers do not care (positively or nega.tively) about the level of advertising in a
newspaper. They model competition for the two sides of the· market sequentially: once the
nem."papers' political stances are chosen, prices are·chosen (Which determines the cir<.:ulations
of the two newspa.pers), and £Da.lly the newspapers choose their advertiqing charges_ Fbr
the .same reason as with call termination jnst discussed, there is essentially nO competition
between Ilewspapers for advertising. (There is no welfare analysis in the model since the
precise rationale for· advertising is nol. modelled.) Interestingly, the authors find that the
presence of adverti:>ing often a(.'1;s to moderate the newspapers' political stances, and the
equilibrium in the first stage is for both newspapers to offer the same centrist stance.5

Anderson and Coate (2003) present a model where TV channels compete for viewers,
and advertisers wish to gain 8('.<'.E!SS to these viewers. The cases where viewers pay a price
to view and ~here viewing is free are co.nsidered. Viewers view adverts as a 'nuisance'.
For most of the paper it is assumed that viewers watch only a bingle channel over the
relevant time horizon, and so, as in Gabszewicz, Lauu5sel, and Sonnac (2001), a channel

5 GabszewiC'6, Lauussel, and Sonnac (2003) and Ferrando, Gabszewicz, Laussel, and Sonnac (2003) provide
a rela.ted analysis, but with the alternative assumption that n.dvertises ('.an place an advert in only one outlet.
This "single-homing" assumption for advertisers implies that media outlets do (:ompete for advertising, but
it it! perhapll leas natural than the llBBUID.ption that advertisers may place adverts in several outlets

..._------------
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has a. monopoly over providing advertising access to its viewers. In this paper the role of
advertising is explicitly modelled, and it is to inform viewers of a new (monopoly) product.
Welfare analysis is therefore possible, and one result in the paper is that, when viewers pay
for viewing there is too little advertising in equilibrium, j1ll'.l"t as with the call termina.tion
setting.

Dukes (200a) and Dukes and Gal-Or (2003) discuss an interesting class of models of
advertising when advertisers compete amongst themselves for COIlb'UID.Crs. The latter pap€r
discu.'lSB9 whether a media. platform would wish to restrict <,,ompetition On its platform in
return for higher advertising fee.'l. (A related model is presented in section 5..3 below.)

Rysman (2002) provides a 6iructural empirical investigation into markets with two-sided
network externalities.6 This paper estimates the imJ?Orlance of cross-group network effects
(on both sides of the market) in the market for yellow pa.ges. He e:.'timatcs that externalities
are significant on both sides of the market: consumers are more likely to use a. directory
containing more adverts, while an advertiser will pay more to place ali advert in a directory
that i'l oo'Osu11:ed by more consumers.

Competing Matchmakers: A class of examples of two-sided markets is that of competing
match.ma.kers, suc.h 8-"1 da.ting agencies, real e::.iate agents, and internet "business-to-busin~'S"

websites. The focus of these examples is naturally on the quality of a given match, and
heterogeneity of agents plays a cruc.ial role. As a result, there is a rich set of contracting pos
sibilities in these markets: for instance, one might have subscription charge in combinatIon
with a transactions charge (i.e., a cl1argc in the event of a succe.'lSf"Ul match). For instance; a
new entrant might find it useful to charge its clients only in the event of a successful match,
since such a. strategy means that potential customers ate not deterred from joining the new
firm by the possibility that they will pay an up-front fee and yet too few people from the
ot,her side ha.ve joined. A focus of this work is the possibility of a...~etric outcomes where
one platform corners both sides of the market. (These issues are ignored in the following
analysis..) Relevcmt work in this area is van Raalwand Webers (1998), Caiilaud and Jullien
(2001) and Caillaud a.nd Jullien (2003) ..

Competing Marketpla.ces: Gehrig (1998) presents a model with two marketplaces, in each of
which there arc located a variety of differentiated firms. Consumers live on a line between
these two markets a.nd 'decide which market to visit on the baBis of a comparison of the
prices and varie.ties offered at the two ends. There is a separa.te tax. authority for each
market which aims to ma.:ximize revenue, which it generates from taxing the transactions
within the market. The model a.'l.c~umes chat the iiscaJ. authorities make their choicE'ftq after
firms have made their location decisions, and so there is no scope for using fiscal policy to
attract firms to a market.

Ellison, Fm)enberg, and Mobius (2003) investigate competing (standard) double-auction

6See Rosse (l970) for a very early empiricaJ paper on advertising in the ncwspapAr industry,
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markets and, in part.icular, whether two auction maxkets eM coexibt even if there is no
intrinsic produ<.t differentiation between them.

Pashigan and Gould (1998) and Pashigan, .Gould, and Prendergast (2002) discuss the
theory and empiric..'l of pr.icing retailing space in shopping malls- In particular, they discuss
how highly attraGtive shops ("anchor stOl'es") are given subbidized cb.ax~ in order to attract
cOnsumers to the mall, and how other stores are thereby willing to pay higher charges in
order to have access to these consumers.

Pricing comple:mentary 8oftwa7'e products; Parker and V~ Alstyne (2000) present an 'analy
sis of two-sided competition in software markets such as acrobat, and the analysis is done
both for monopoly and for competition. They show how a monopolist might wish to dis
tribute a complementary piece of software for free in order to stimulate demand for the fully
functi.oningversion. They then use this analysis to suggest why a monopolist in one segment
(say, operating systems) might wish to enter a complementary .market (say, web browsers)
even if it ends up ma.king. no money in the competitive market.?

The present paper is most closely related to, and complementary with, Rochet and Tirole
(2003), which has already been discussed above in the context of credit cards, The differences
between the papers are mainly in the specification of platform C'.harges, CObts and external
benefits. The present paper, for the most part, 8.'lSw:nes that pla.tform charges take a lump
sum form and that costs take a. per~C()I).$umer form, In addition, until section 5 this papE'I
assumes that each member of a given group values an additional member of the other group
in the same way_ Rochet and Tirole fo<.."US on the case where both charges and costs a.re
incurred per transaction. In particular, the total clmrge an agent pays the platform is
proportional to t.he number of agents on the other side who join the platform. This hM the
feature that an agent's choice of platform does not depend on her expecta.tions about the
number of agents on the other :..idc who will join the same platform, A recent pa.per tha.t
en<.."Ompasses these two approaches is Rochet and Tirole (2004).,

3 A Monopoly Platform

Here we present the. analysis for the caSe of a monopoly platform. While this framework
does not a.pply to most of the examples of two-aided markets that (;Ome to mind) historica.Uy
yellow pages directories were effectively a monopoly of the incumbent. ~elephone company,
sometimes shopping malls Or nightclubs axe far enough away from others that the monopoly
paradigm might be appropriate, and sometimes there is only one newspa.per Or magazine in
the relevant market.

Suppose there are two groups of agents, denoted l = 1,2. If the tlutility" (to be defined)

7See alBa Csorba and Balm (2003)

7
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offered to a member of group l is UI, suppose that the number of group I who participate is

for some increasing fundion ¢;. Next we describe how the utilities ttl are determined. The
crucial ingredient is that a m~mber of group l cares about the number of members of the
other group m who go to the platform. (For simplicity, we ignore the possibility that a.
member of group l cares also about the nwnber of members ofgroup I who go to the same
platform.) Therefore, utilities are determined in the following way~ if the platform attracts
Tl.m. group m participants, the utility of a group l member at the pla.tform is

where Pi is the platform's charge to a group i participant- The parameter t':kl .InE>.asurffi the
inter-group externality for group l participants. .

TlUll.ing to the cost side, suppose that the platform ineuI'S a fixed cost of serving a group
I participant of k If we co!I8ider the platform to be offering utilities {Ul} rather than prices
{PI}, then the implicit price for group l is PI = a,nm - Ul = CclrPm(ttm) - 'UI_ Therefore,
expressed in terms of the offered utilities, the platfonn's profit is

(1)

Let the aggregate consumer surplus of group l be V/(Ul), where lIf(ttz) == eMul)- Then total
welfare, as me.~ured by the unweighted sum. of profit and consumer surplus, is

Notice·that both the profit-maximizing and welfare-maximizing outcomes depend only on
the sum of the externality parameters,.a = al + a2. It iB easily verified that the first-best
welfare maximizing outcome involves utilities satisfying:

Or, since implicit prices are PI = al¢m(Um) - UI, we see that the socially optimal prices are

(2)

Ai; one would expect, prices should ideally be set below cost (if am> 0) to take account of
the externality enjoyed by the other side of the market .. From expression (1), however, the
profi~m~~pri~s~isry

(3)

------------_.
8
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Thus, the profitwma.x:imizing prices are equal to the <:~i; of providing service (/I), adjusted
downwards by the externality effe(;t (am rPm) , and adjusted upwards by a factor related to
the elastidty of the group's participation. More precisely, if we write

7]1(P, Inm ) = PlrP~(alnm - PI) > a
¢.I(alnm - PI)

for the price ela::,i;icity of demand for group l for a given level of pa.rticipation by the other
group Tn., then expression (3) can be written as a. 'Lerner' formula:

PI - [fl - Q m 7l.mJ = 1 (4)
PI "l1(P, Inm) ,

Expression (4) states tha.t the profit-maximizing prices are set proportionally above the
welfare-ma.xim.izing prices by the factor equal to the inverse of the elasticity of participation.
It is possible that the profit-maximizing outcome mlght, involve group 1 being offered a.
subsidirsed service, i.e., PI < k From (4), this happens if the elasticity of participation 7],

is la.rge and/or if the external benefit am enjoyed by the other group is large. Indeed, the
subsidy might be so la.rge that the r~ulting price is negative (or zero, if negative prices
are not. feasible). This analysis applies, in a. stylized WdY, to a market. with a monopoly
yellow page directory_ Such directories typically are given t~ telephone subscribers for free,
,and profits are made from charges to ad-rertisers., This analysis suggests that this outcome
can be rationalised if readers of directories a.re i,n ela..qtic supply a:nd/or advertisers obtain a.
greater benefit from an additional reader than vice versa.

The analysil) might sometimes apply to software markets where one type of ooftwcl.I'e is
required to create files in a. ".ertain format and another type of software is required to rE'.oo.
such files. (The cases of "Acrobat" , or forma.ts for audio and visual files conle to mind.) For
the analysis to apply accurately there needs to be two diqjoint groups of agents: those who
wish to read files and those who wish to create £les. It does not readily a.pply when most
people wish to perform both tasks,S

This analysis is closely related to section 2 of Rochet and Tirole (2003)- The two main
differences with their analysis are the following. First, in t.he present model the level of partic
ipation is determined by the total surplus UI = a,nm-PI, whereas in Rochet and Tirole (2003)
participation i8 determined by the surplus per transaction. This implies that participation
decisions On one ~ide do not depE'..nd on the number of participants on the other side. Second,
Rochet and Tirole (2003) ascmme that cost..q are incurred On a per-transaction basis-they
are proportionaI to n1n2-whereas I assume they are incurred on a per-participant basis.
For inst811C'.e, they obtain the result (Proposition 1) that the monopolist set.'3 charges pro
portional to a group's elasticity of demand, whereas (3) expres,,geS charges as being inversely
proportiona.l to elasticities (once account has been taken of externalities)_ Section 5.1 of
Rochet and Tirole (20.04) provides a model of a. monopoly platform that encompSBSeS these
two models with "usage" externalitip_q a.nd "membership" externalities as special cases..

8See P(j,l."ker &.tid Van A18tyne (2000) and Csorba and Hahn (2003) for analyses of this CMe.

.. _._,,-_._----
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4 Two-Sided Single-Homing

The second model involves competing platforms, but 8."l.."lumes that, for exogenous reasonB,
each participant (from either group) chooses to join a single platform.

4.1 A Simple Model

The model is made up of the following ingredients, which extend the previous monopoly
model in a natural way. There are two groups of participants, 1 and fJ. (These will be
denoted l Or m as before.) There are two platforms, A and B, which enable the participants
to interact. (These will be denoted i or j) Suppose that platform i offers a. group m
participant a utility level u~. If group m is offered the choice of utilities u:' and u~ from
the two platforms, the number who go to platform i is given by the f8.miliar Rotelling
~;pedfication:

1 i j
i urn - um (5)n = _..1. -"'----:..:..:.
m 2' 2tm

Here, t m is t,he differentiation parameter for group rn. (which might differ for the two groups).
The utilities u:n are determined in a bimilar manner to that described in section 3: ifplatform
i attracts n:" group m customers, the ut.ility of a. group l member at this platform is

(6)

where p: is the price the platform ('harges a group I member for its services. Putting (5)
together with (6), and using the fact that n4n = l-n~, gives the following implicit expressions
for market shares:

i 1 0!1(2~ -1) - (Pi - Pi) i 1 0!2(2n1- 1) - (p; - ~) (7)
nl = 2' + 2tj j 112 = 2' + 2t2 .

Expressions (7) show t.hat, keeping prkes fOr.·grOllp 2 fi..'(.~, 3J1 extra. group 1 (:ustomer for
platform i attracts a further Sf; group 2 customers onto its platform.,

We 6UPpose t.hat the net.work e>..'-terna.lity parameters <.xl are sma.ll compared to the dif
ferentiation parameters tz so that we can focus on symmetric equilibria whE>..re E'.acb. pla.tform
captures half the market for both groups of participants. IT this were not the case, ;net
work externality effects outweigh brand preferences, and there would be equilibria where one
platform corners both sides of the market. It turns out that the necessary and sufficient
condition for a symmetric equilibriwn to E'.xist is the following condition on the consumer
taste parameters~

4t1tz > (al + 0!2)2

and tIllS inequality L~ assumed to hold in the following analysis.

;(8)

-------_.. -.....
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Suppose that platfonns A and B offer the two pairs of prices (Pt, pt) and (pf, pf). Then
solving the simultaneoml equations (7) implies tha.t market shares are given explicitly by

i 1 lalM-p~)+t2(P{-pD .• 1 la2U4-pD+tl~-p~) (9)
~=-+- ,~=-+- .

2 2 tlt2 - 0'1a2 2 2 tlt2 - at0'2

(Assumption (8) implies that t l t2 - (l!1(Y,2 > 0 ill the above.)
.As with the monopoly model, suppose that a platform has a fixed cost 11 for serving a

member of group l. Therefore, profits fOI platform i are (pi - fl)ni +~ - h)r4" or

+(P1- f?) [! +! a2CP{ - pi) + tlU; - P;)]
2 2 t l t 2 - al(¥2

This expression is quadratic in platform i's priC'.e8, and it is concave in these prices if and only
if assumption (8) holds.9 Therefore, platfonn fa best response to j's prices is determined
by the first-order condit:ions. Given assumption (8), one can ('heck there are no asymmetric
equilibria. For the case of a symmet.ric equilibrium, the first-order condit.ions for equilibnum
pricesa.re

(Y,2 al
Pl = 11 + tt - -(al +1'2 - h) ; P2 = 12 + t'.2 - -(a2 +PI - II) .. (10)t2 t1

These exprfJ:*,;'ons can be interpreted in the following manner. First, note that; in a
Rotelling model without network effects, the equilibrium price for group 1 would be P1 =
!l +h. In this setting the price is adjusted dOWllwar:ds by the factor S:;(al +1J') - 12)· This
adjustment factor can b.e decomposed. into two parts.. We claim that the term (0:1 +1>2 - h)
represents the "external" benefit to a platform of having an additional group 2 customer.
First, it makes ext.ra profit CP2 - h) with an extra group 2 customer. Second, 0:1 measures
the extra total revenue the platfonn can ex.t.ract from its group 1 customers (without losing
market !1hare) when it has an extra group 2 customer.10 Thus (Cl!1 +P-2 - h) indeed represents
the llexternal" benefit to a platform of having a.n additional. group 2 customer. Fina.lly, as
discus..<;ed after expression (7)) the term i: measures how many ex:tra group 2 ('''Ub"tomers a
platform attra<--ts when it attracts an extra group 1 customer. In sum, the adjustment factor

°This assurnpt.ion is the requirement that the matrix of second deriva.tivea of the pro:fi.t function has a
poaitive determinant.

10 An extra. group 2 cust(Jme); mea.ns that the utility of each of a platform's group 1 <;utltomers increases
by O!J, a.nd tbl'. utility of each of the rival platform's group 1 customers faJls by al. Therefore, the relative
utility for group 1 customers being on the platfotm jncrea..~s by 20:1 llJld each of the customers can bear a
price inct'"l".asing eq~la.l to this. Since a platform has half the group 1 customers, the total extra revenUf) it
can extract. from the:ge (;ustome:ra is jUllt 0'1

._-_._-------_.....
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~ (Q1 +P2 - h) mea6'Ure8 the "externalll benefit to the platform from attracting an extra
group 1 customer; in other words, it mea.::"ures the opportunity cost of raising the group 1
priee enough to cause one group 1 cut>iorner to leave. We r.an summarize this discU88ion with
an annotated version of formula (10):

PJ,= ~
cost of $ervice

+ tl--...--
market p<)w,,",. [;\octor

ill.
t2
~

extra group 2 custom

x (Ql +1>2 - h)
~

pmfit from extra /:l'Oup 2 cuBtomsr

Solving the simultaneous equations in (10) yiekL<l the following explicit expres&ions for
equilibrium prices:

P1 = i1 + tl - 02 ; P2 = h + t2 - ()l .. (11)

(Whilst these elCpressions are certainly "simplell
, they are hardly intuitive, and this is why

we focussed the discussion on the formulas (10) above.) Therefore, the priee-cost margin for
a particular group is equal to the differentiation parameter for that group (which represents
how competitive that side of the market is), minus the externality that joining the platform
has on the other group on the platform. Thus, a platform will target one group mOre
aggressively than the other if that group iB (i) on the more competitive side of the market
and/or (ii) ca.uS€'-s larger benefits to the other group thAn w.e versa.ll

Each platform makes profit

(12)

Assuroption (8) guarantees that this profit is positive.. The cross-group network effects ad to
reduce profits compared. to the ca..qe where (J(l = ll!2 = Ol since firms have an additional rE'aqon
to compete hard for market share~ In section 4.2 below I discuss a modE'l wher~ platforms
elm choose tariffs that reduce, eliminate or even reverse these cross-group network effecli5 by
the use of more compl€'.x tariffs.

There is little scope for meaningful welfare analysis with this model sin<."C prices are simply
transfers between agents: any (symmetric) pair of prices offered by the two platforms will
yield th.e Bame level of total surplus. One issue that ('....'Ul be discussed, however, is whether
it is socially de;irable to have two platforms rather than one. In the current context, having
two platforms has the advd.D.tage that average transport costs are small but that net-work
effects are not fully exploited. To be precise, with twO symmetric platforms, the average
transport cost of a group i customer is ~ti a.nd the netWork benefit for a group i customer is
~Qi' Total welfare (up to a. constant) is therefore

W
2

0= Q1 +Q2 _ tl + tz
___~_______ 2 4"

Il It is quite pO$~ible given OUt assumptions that one price in the above expresaion is l1~gative. This happens
if that side of the market involve~ a low cost, is competitive, or causes a large external. benefit to the ot.bf'J:"
side. In many cases it. ;S DOt realistic to suppose that negative prices are feasible, in which case the analysis
needs to be adapted explicitly toinC'.orporate the non-negativity constraint~.

.- ...._-----------
12
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With a. single platfor.m, loca.ted at the end of the HoteUing line, however, the average group
i customer must incur the greater transport cost ~~ but he enjoys higher network benefits
of Oi, SO tha.t

t1 +t2
WI = 0:1 + 012 - -2- .

Welfare with a single platform is higher than with two whenever ~I + 0:2 > ~ (t] + t2)' This
mequality is perfectly compatible with our maintained assumption (8), I,l.nd SO it is possible
that there arc too many platforms in equilibrium.12

4.2 More Ornate Tariffs

The analysis So far has assumed that all consumers are charged a lump-sum ''subscription fee"
to join a. platform. There are several other kinds of competition that could be envisaged. For
in.';ltao('.e, Rochet and Tirole (2003) Ruppose that platforms levy charges on a. per-tra.nsaction
basis, i ,e., the total charge :iJ:; proportional to the platform's realized market share of the other
group- Alternatively, platforms could c.ommit to supply con.':IUUlers with fixed utilitie-q instead
of charging a fixed price., Implicit in such a commitment would be to reduce the charge that
group 1 cOm,'UIIlers pay if it turns out that the market share for group 2 is smaller than
expE'..cted. A more general formulation that encompasses these various possibilities is for
platforms to offer a "two-part tariff", in which consumers pay a £Xed charge p together with
an incremental charge, say "y, for each consumer on the other side who goes to the same
platform., That is to say, platform i's charge to group l customers takes the form

where pi :iJ:; the fixed part of the tariff and 1'1 is the extra charge per group Tn customer at the
same platform.13 Special cases of this family of tariffs include: (i) 1': = 0, where platforms
compete in fixed prices as in section 4.1, and (ii) 1'f ... aI, where customers pay exactly the
bE:'.nefi.t they enjoy from interacting with the other group. Thus, case (ii) corresponds to the
case where platforms <:ommit to deliver a constant utility to customers, irr~'pe<;tive of their
8UCce.'3S on the other side of the market. More generally, the "y charge repre...<>ents a kind of
transactions charge, akin to the transa<..-tions charges used in credit card markets.

Each pla.t.forro now has four degrees of freedom in its strategy choice. Similarly to ex
pression (6), if a group 1 customer goes to platform i she will obtain utility

u; = (0:1 - JDn; - pi
-:-------------

12More ge.o.era.lly, one ('.ouJd investigate whether asymmetric outcomes that are intermediate between (i)
an equal split between plll.tforIIlli for each group and (ii) one platform capturing all members of eacb. group
are ever socially desirable.

lSSe<;tion 13 of Rochet alJ.d TiroJe (2003) considClts the same family of tariffs

13
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and SO from (5) the number of group 1 cust.omers who join platform i is

. 1 (al -11)n~ - (al -11)(1 - T4) - (Pi - Pi)
n~ = 2+ 2tl

(and similarly for group 2). One can then obtain explicit, but lefib~hy, formulas for ni a.nd
n~ in teI1IIS of the eight price parameters in the same way that expressions (9) were obtained.

Platform i's profits are

One can show that, when the two platforms choose the same pair of per-user charges
bl' '1'2), the equilibrium fixed charges are given by

(13)

This expression generalizes (11) above. After some highly intricAte analysi."l, one ('.an then
shoW a.ny pair of per-user charges Crl' 12) make up a. symmetric equilibrium, provided that
the (:orresponding fixed charges Pi are 8-'3 given in (13).14 The profit of each pla.tform in such
an equilibrium is given by

tl + t2 - al - a2 '1 + 12
71"= 2 + 4 -

This profit is increasing in the per-user charges 11 a.nd 'Y2- The rea...qon. t,hat high charges 1i
yield high profits is that they reduce, or overturn, the cross-group network effects that make
the market so competitive and destroy profits.

Thus, we see that when platforms consider the use ofmore complicated tariffs that depend
on the platform's success On the other side of the market, then a. continuum of symmetric
equilibria. exist, which a.re ranked by the profit they generate.IS The question arises as to
which of these equilibria is selected. One suggestion is that platforms coordinate on a.n
equilibrium that genera.tes high profits, i.e.. , on a pair of tariffs with large Ii. AJJ. alternative
viewpoint is that the ''pure subscription" tariffs analyzed in section 4.1 are robust: if the
rivcll platform offers a pure sllb!lCription tariff, then a platform would not wish to deviate by
offering a tariff that depends on hpw well it performs on the other side of the market. But
more generally, this a.n~lysis suggests that, while it is straightforward to analJ2e the case
of pure subscrjption tariffs (as in section 4.1 of this paper) or the case of pure transaction
tariffs (as emphasized in Rochet and Tirole (2003)), blending the two tariffs present major

HDebl.i1s of this analysis are available from the author upon reque5t.
15There a.re 0.100 Q,9ymmetric equilibria. In technical terms, the source of the multiple equilibria is closely

related to the multiple equilibria that exist in e (deterministic) supply function fta.mework-see St'lCtjon 3 of
Klemperllr and Meyer (1989) The issue in the two settings is that, for a given choice of tariff by its rival, a
firm has a (;ontinutun of b~'t tellpOMAS..

_......_._-_....._-----
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problems for the predjctive power of the model (at least without SOme natural equilibrimn
selection device).16

5 Competitive Bottlenecks

In this section we describe the third and final class of models, which might be termed models
of "competitive bottlenecks". We modify the model of section 4.1 and suppose that, while
group 1 continues to deal with a. single platform (to single-home), group 2 wishes to deal
with each platform (to multi-home). Implicitly in this model there is the idea that group 2
puts more weight on the network benefits of being in. contact with the widest population of
group 1 con.~umers than it does on the costs of dealing with more than One platform. The
crucial difference between this model and that discus...'1€d In section 4.1 is that here group 2
docs not make an "either-of' decision to join a platform,. Rather, keeping the market shares
for group 1 constant, a group 2 agent makes a decision to join one platform independently
from its decision to join the other. In this sense, there is no competition between platforms
to attract group 2 custom.

There axe several examples of markets where this framework seems an appropriate stylized
representation. For instance, as discussed in detail in section 2, people typically &ubscribe
to a. single mobile telephone network, but people from all other networks need to call them.
People might read a single newspaper (per.haps due to time constraints) but producers might
place adverts in all relevant newspapers. Consumers might choose to visit a single shopping
mall (perhaps because of transport costs) but the same retailer might choose to locate a
shop in severa.l maJIs-

5.1 A Model of Consumers and Retailers

Suppose there are two platforms that facilitate interu<;tion between a group of consumers
("group I") and a group of retailers ("group 2")_ Consumers are assumed to join a single
platfonn. Th~re are a. large number of retailers, and suppose that each has a monopoly
position in its produc:t(s). (See section 5.3 for a discussion of the case where retailers might
compete with each other.) Retailers do not have any preferences for One platform over the
other, except for the different numbers of consumerS they might have. That is to say, if the
two platforms have an equal number of consumers, retailers regard access to each platform
as equally valuable.

Suppose that retaUers are heterogeneous: if there axe ni consumers on platform i, the
number of retailers who are prepared to pay the lump-sum fee p~ to join the platform is

J6In their different model, Caillaud and JI~lIien (2003) find asymmetric equilibria when these kinds of
two-part tariffs are used. Specifically, in a multi-homing model they show that one platform would choose
to !let a lower tra.nsaction c))&l:g0. than the other to deter entry (and this platform makes higher profit.s) See
their Proposition 4,

15
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given by
r4 = 4>(nLp~) , (14)

where the function 4> is decre~g in price p~ and increasing in ni. The formulation in (14) is
fairly general: it encompas.o.es ca..qp.-s where retl),ilers differ in their fixed costs, in their marginal
costs, in the surplus they can extract from Consumers, and so on.. A retailer's decisIon t,o
join One platform does not depend On whether it chooses to join the rival. platform.17 Let
R(n11 n2) denote a pla.tform's revenue from retailers when it has n1 grQuP 1 cOIlSUII1ersand
sets its group 2 price such that 'n2 retailers choose to join the platform. Formally, R is defined
by the r.elation

R(nt, 4>(71.1,112)) = 1>')4>(71.1,112) -

If a consumer's utility is 1Li with platform i, then suppose that the platform will attract

(1.5)

consumers. The function ~ is increasing in the first argument and decrE'.a.~ing in the Sf.'.('.ond
Consumer utility ul is l,tiven by

ul = U(~) - pi (16)

if the platform charges pi to its group 1 consumers and there are n~ reta.iIE'.IS on the plat
form. Here U is a function that measures the benefit a consumer has from greater retailer
participation on the platform. (This function would be decre.asing in cases where consumers
found adverts to be a nuisance, say in a newspaper.) A platform's total. cost of serving the
two side'$ is C(ni, ~). The profit of platform'i is

(17)

Next we derive the Dumber of retailers on each platform in equilibrium, as a. function of
the equilibrium market shares for COIlSUIIl.ers. Suppose that in equilibrium platform i offers
utility ill to U;s group 1 C<?nsu.mers and attra.cts the number 11.1 of such consumers (given by
the function ~). Then the platform must be maximizing its profits giwn this group 1 utility
iil- In other words, consider varying pi and rl~ so that ii.l = U(n;) - pi is constant Writing
pi = U(n.~) - -&i in (17) means that profit is

7r
i = iti [U(n4) - ui] + R(itL n;) - G(ni,~) .

Given the equilibrium C'.()I1SUJ.Iler numbers ft~, platform i will choose to serve a number ~ of
retailers, where n~ is chosen to maximize .

(18)

J7At least, this is true if retailers are "atomistic". H thill were not the case then if a retailer which 113S

am-.ady joined platform A decide;; to jail) platform B, then this will draw consumers $.wa.y from platform
A and so cause a negative externality on profits from the retailer'!! platform A business. Here, though, we
ignore this poosibility.

niUC) + R(nl,") - C(ni,).
--:-::-------------

16
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The resulting equilibrium charge to group 2 is 'h, where this charge satisfies

(19)

Notice that expression (18) measures the total welfare of platform i and its group 1
consumers m; the number of retailers L'l varied. Therefore, the number of retailers is Chosen
to maximize the intete:>'ts of the platform and its consumers, and the intereb"ts of retailers
are ignored. In particular, there i'l an unambiguous market failure present, in that there
are t()() fe'UJ retailers On each platform. (The aggregate welfare of retailers is an increasing
function of the numher of retailers.18) I:Iow the resulting surplus is shared between platforms
and consumers, i.e., how profitable the platforms are, depends in part on the strength of
C'.ompetition in the market for consumers (i.e., on the form. of the function iP). Just as with
the mobile telephony case discussed in section 2, even though platforms might compete
vigorously j01' group 1 members, there is no competition for providing access by group 2
to these group 1 members, and this monopoly induces the usual excessive pricl!1g for group
2. The market failure is not necessarily one of p..xeessive profits-the platforma' overall
profits will be small if the market for consumers is competitive-but rather that there is an
undesirable pattern of relative prices for the t.wo groups of participants.

5.2 Application: Advertising on Media Platforms

Here we put more structure on the rather general model jUbi discussed, with the aim of fully
charac;terizing the competitive outcome. Specifically, consider situations where advertisers
wish to make contact with potential consumers via platforms. Suppose there are two such
platforms (which could be considered to be newspa.]*.rs Or yellow pages directories), A and
BY) Adverts are placed on the platforms by monopoly retailers ("group 2"). A conSumer will
purchase a given product if the consumer sees an advert for the product and the price h'l no
higher than the reserv.l.tioll, value. .As above, the crucial assumption is that CO~"UIIlers join
one or other platform, but not both. The cost, of producing and distributing an individual
C'.Opy ora. newspapeJ;/directory is c(n2) if there arc~ adverts on the pla.tform- Thus the cost

18Clearly, though, this is dependant on the a.<;.c;umption tha.t retailere are monopolists and do not (',(lwpete
between themselves.

19All ditK."IlllSed in the introduction, this section is closely related to Anderson and Coate (2003) and R:ysman
(2002), as well as section 5 of Rochet and Th-ole (2003). One eould analyze a slightly differ!lut <l.ppliee.tion
to shopping malls using similar techniq\les. There are perhaps two main differences. First, a pla.tform'6 cost
fun<:tion would pla.usibly take the additive form

instead of the multiplicative media. platform = C(nl,n2) =nlc(nz) considered in this section. Second,
it is plausihle to model retailers $.8 having a. £Xed cost of joining a platform (the fixed coot ll.$$ociated with
st$rtiIlg a. shop) in a.ddition to the platform's charge. But the fundamental (',(lnclusion-that there will be
too few retailers in equilibrium-will conth)\le to hold in this a.lternative setting

-----_ _ .
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function 0(71.1, n2) in section 5..1 takes a multiplicative form:

(20)

where c is a.o. increasing function. Retailers are differentiated by the parameter 0": the type
0" ret.ailer has a produt:t that generates profit <1' from each. consumer who sees its advert.
Thus an advert placed on a platform is worth 0" for each conmnner on the platform to the
type-C7 reta.iler,20 Let F(O") be the cumula.tive distribution fundion for 0" in the population
of retailers.

If the lump-sum charge for placing an advert on platfomi. i is p~, then a type-C7 retailer
will be prepared to join the pla.tform if <1'n1 ~ p;. That is to say, the function </J in (14) is in
this context given by

<p(n~,p~) = 1- F(PVni) .

With an advertising demand function of this form, the revenue function R is proportional
to the COIlSUID.er base:

R(nl, 71.2) "'" 7l.1r(n2)

wber.e r is a platform's revenue-per-C'.onsumer function.21 In this case the expl'e..'l.'lion (18) is
precisely proportional to 71.1, and the equilibrium advertising volume n2 is chosen to maximize

(21)

(22)

which does not depend on nl' Thus a platform's deGision on it.':! advertising volume can be
made independently of the size of its consumer base"

Suppose we give a specific functional form for the consumer market share function q>
given by

i 1 ui-u{
n1 = '2 + ~2:-t-o;.

where t is the pa.rameter that measur{5 the competitiveness of the market for COllSUItlers.
Therefore, the symmetric equilibrium (if it erists) involves the two platforms sharing con
sumers equally: 'lit "'" -n.{ "'" !. Expr~sion (19) then shows that the equilibrium charge made
to a.dverti.'lers, P2, is given by

~ = 1 - F(2fi2) , (23)

where n2 maximizes (21).

20Thua, this model assumes that a retailer's payoff ,is linear in the n~ber of people who see the advert.
There are at lea.!>'t two r=ons why this linearity lUlSumptiorl might be unrealistic. First, Chwe (1998) present:;;
a. model where an advertiger'$ pa.yoff is convex in the number of people who see the advert. (The model is
one where there are network effects in conaumiD,g the a.dvcr.tised product, and if many people see the advert
this might act to cha.nge C".onsumer expectatiODB and to move to a.nother equilibrium.) Second, if a seller has
limit.ed supplies of the product a.vaila.ble for sale (or, more generally, if the cost of production is couve.'C),
then the seller only obtains benefit from the a.dvert reaching a certain number of potential co.o.$1Jmers·

21 This function r() is defined by 1'(1 - F(1» s (1 - F(-r»-r,
-----_.._--_.
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------_._.

The welfare-

V'(n2) == r('n:;l) ..
7'1.2

(The right-ha.nd bide of this expression is &'imply the price paid per advert.)
maximizing choice of 7t2 maximizes

Consider next overall welfare_ If 7'1.2 retailers join each platfonn, the aggregate gross profit
of retailers, not taking into ac<:ount their payments to the platforms, is denoted V(n2)' This
function differentiates to give

(24)

Since [V( .) - r(.)1is an increasing function of 7'1.2, it follows from com.paring expression (21)
with (24) that the equilibrium nUIllber of retailers is smaller than the welfare--maximizing
number of retailers. Therefore, the equilibrium involves too little advertising. Moreover, this
market failure is not mitigated by making the market for consumers more r.ompetitive (Le.,
by reducing ·t).

We turn next to the outcome on the CODHumer side of the market. Similarly to section
4.2 above, it turns out that the equilibrium depends on the precise way in which charges
are levied. In this context, the equilibrium price for COIlSUIDers depends on the form of the
charges levied On the adverti'le!'S. We consider two natural principles for charging advertisers:
(i) advertising charges are explicitly made On a per-consumer basis, and (ii) advertisers are
charged a lump-sum fee for placing an advert. The reason tha.t this makes a. difference to the
competitiveness of the market for consumers is that it affects the profitability of a platform's
deviation in the consumer price" With ca.'3e (i), if a platform attracts more COIlb"UIlleI'S the
number of adverts does not change. With case (ii), by contrast, having more consumers acts
to attract more advertisers (keeping the hunI>-sum advertising charge fixed), and this in turn
acts to a.ttrad still more r.onsumerS. (Note that the charging basis for a.dverti'ling does not
affect the equilihrium quantity, price or welfare of advertisers, as calculated above.) These
two c~ are discussed in tum

Per-c.o1~'Umer advertising cJw,rge:>; Suppose that platform i offers advertising space for a
charge •./ pet COIlSumcr that joins the platform. Then a type--u advertiser will choose t.o
join the platform if and only if ()" > Ii, i.e., participation does not depend upon the number
of COD..<romers On the platform_22 In this case the analysis is extremely simple. Given I;he
consumer choice spedfica.tion in (22), the profit of platform i if it charges consumers pi
(while the rival charges consumers pi) is

.' ~ (~-Pi ; Pl) (Pi +r(ft,) - ,(n.)) ..
........,.~------_._--'---

22This featuxe is commonly Been in the credit card literature, where credit card cha.rgetl are often assumed
to be levied 011 ll. per·transaction basis, a.nd the benefit is a1:lo assumed to be proportional to the nw:nber of
tr3IlBsctions. Soo fOT insta.n(:e Rochet and Tirole (2003). Also, in the telephony (',onteXt dis<:UBSed at the
start of section 5 it is the case that calls to mobile pla.tforIIlB are levied on a per-subscriber basis
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Therefore, the symmetric equilibrium pri(;e for consumers is given by

P1 = c(~) + t - r(fV2 ). (25)

(26)

Thus, a platform's revenue from advertising, r, is passed onto r..onsumers in the form of a
low group 1 charge Pl' Platform profits in this case exe given by the prodllct differentiation
parameter t_

Lump-!J'/J.m advertising charges: To a.nalyze this more complex case "We need to calculate the
oomlUmer numbers that a platform attracts when it undercuts its rivdJ. in the market for
consumers. When a platform undercuts its rival it will clearly attract mOre oonsumers; in
consequence the platform attract.':l more advertisers (given that its charge for advertibing is
unchanged), which thereby attracts further consumers. This "feedback loop" is quite absent
when advertising charges are levied per consumer" To be precise, platform fs COnsumer
market share, ni 1 sa.tisfies the following p.quation:

i 1 U(TV2(ni)) - pi - [U(n2(1- ni)) - p{]
n 1 ='2+ 2t

Here we have written the advertising volume n2 on a platform as a function of the consumer
nUlllberS on the platform_ That is to say,

where the equilibrium lump-sum charge 1;0 advertisers is given in expression (23). One can
then calculate that the con.,umer demand function satisfies

ani I . -1
Bpi pi~ = 2t - 2n2(~)U'(n2) -

In particular, a pla.tform's consumer dema.nd ftmc..-tion is more elastic with respect. to its
CODS\Uller price than was the ca.se With per-consumer advertising chaxges (when ~/Bpi =
~1/2t). The platform's total profit is given by

7["; = ni [p~ - c(Tl.2(n~»] + ft2n2(nD ..

Using the expression (26), it follows that the equilibrium conSUIller price Pi satisfies

Pi = c(1i.;d + t - n;(~)[U'(n2) +'h - ~CI(it2)] . (27)

However, using the fust-order condition for the fact that n2 maximizes expression (21), some
manipulations show that (27) can be written in the form

(28)
._-_._---
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Thus, comparillg this expression with that for the per-consumer charging case in (25) we
see that when advertisiDg charges are levied on a lump-sum basis, the equilibrium price for
corununers is lower than when they are levied On a per--eonsumer basis. Platform profits ~e
correspondingly lower with lump-sum charging. These results are akin to those presented in
section 4.2, where the use of tariffs that depend positively on the platform's success on the
other side of the market were seen to relax competition and boost profits.

With either b~is for advertising charges, but especia.Ily when advertising charges are
lump-sum, the equilibrium group 1 price PI can be negative. For instanC'.e, in the per
consumer charge case (25), this is true if the revenue that a user generates, r, exceeds the
unit cost of the newspaperjdireGiory, c, 'by more than the market power term t. If, as seems
plausible, there is a non-negativity constraint on prices, the equilibrium will presumably
involve group 1 being a.llowed onto the platform for free. This could be a rationale for
why yellow pages directories a.nd some advertising-laden newspapers are snpplied to con
sumers/readers for free, and for why a shopping mall might not wish to charge consumers
for entry (even if it were feasible for it to do so).

5.3 Intra-Group Competition

An interesting issue is tlle ,equilibrium extent of competition between retailers within plat
forms. 23 For in.'ltance, a TV channel might charge more for a car advert if it promised not to
show a. rivdl manufacturer's advert in the same slot. Or a. mall might charge a high rent to
a retailer With the promise that it will not let a competing retailer into the same maJl. We
expec;t that greater retailing competition will mean les.'l profit per COll..'ll:uner for a retailer but
each consum.er will obtain higher surplus per retailer (or per retailer type). Thus we would
expect that if the pla.tform allowed retailing competition it would make less money from t.he
retailing side of the market but more from the consumer side (if it charged for entry). One
hypothesis which could be investigated is: platforms would allow competitio~ Within the
platform if COIlli'UIIlers were charged for entry, but if consumers had free entry then platforms
would restrict competition in order to drive up the revenues obtained from retailers.

This topic deserves a separate paper to itself. Here we merely describe an illustrative
example to show the plausibility of the above hypothesis. Suppose there are two plat.forms, A
and B. Suppose that platforms can serve any number of con.CJumerS and retailers co6tlessly (80
that C(nl,~) in section 5.1 is equaJ to zero). If consumers receive utility Ui from platform
i, the market share of platform i is given by expression (22). There is a single, homogeneous
product supplied by a group of identical retailers. If the retail price for this product is
p, each COnsumer demands a quantity q(P) of the product. Let v(p) he consumer surplus
associated with this demand function. Each reta.iler has a unit cost c for supplying the

23Gehrig (1998) analy?,.es ihis iwue in a related model. See also Dukes (2003) and Dukes a.nd Gal-Or (2003)
for models of advertising when advcrtisers compete for COn!lllmers.

----- .." -,----
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product (exclusive of payment.':! to platforms). The monopoly price for retailers is p., which
ma.:x:imi7..es q(P)(P - c). Suppose there is no fixed cost associated with a. retailer locating in
a given platform (other than the platform charge for entry).

A platform's decision is whether to have retailing competit.ion or not (i.e., whether to have
more than one retailer on the platform). Suppose:fir.>i that platforms can charge com.\IDlers
,for entry to the platform.. If pi is the platform's entry charge for (:onsumers, then

, {1J(C) -pi
~= .

v(p*) - p~

with competition

with monopoly

Suppose that platform i decide.q to offer utility Ui to its consumers. (We will calculate the
equilibrium level of utility later..) What is the most profitable way to generate this level
of utility. for the platform? If it chooses the competitive option the platform can levy the
consumer Charge pi = v(c) - ui, and if it chooses the monopoly option it can Ie\')' the (lower)
consumer charge p~ = v(P-) - ui. Therefore, since the platfonn can extract the monopOly
profit from the retailer in its charge to the retailer, the platform's profit per COWmmer is

with competition

with monopoly

It follows that when oo.osumers can be charged for access to the platform, the competitive
option is the m<X:.i profitable way for a platform to generate a given level of consumer utility.
The platform ma.kes all of its profit from the consumer side, and it does not choose to
rE'_qttict oompetition among retailers. This is a "dominant strategy" and does not depend on
the particular choice of utility Ui that the mall offers its Consumers. It is straightforward to
show that the equilibrium charge to consumers is p, = t.

By contra.qt, suppose that platforms cannot charge consumers for entry, and 90 they must
make their profit from the l:etailing side of the market. The only way a platform ca.n set a
positive charge to a retailer in the preBent stark framework is if the retailer is a monopoly.
Thus, in this case we expect pla.tforms to restrict competition a.nd consumerS will pay p. for
the product_

6 Conclusion

This paper has presented. three simple formal models for how platforms beha.ve in two-bided
markets with network p.xterna.lities. In the monopoly model; the main result was that the
platform set excessive pri(:es for both groups, and that the prices reflected the external benefit
given by one group to the other. In the second model with single-homing, we saw that one
group W38 targeted relatively aggressively in equilibrium when that group was on the more

._------------
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competitive side of the market·, and/or it caused a greater benefit to the ot.her group than
mce Vef"!la. In the third model, where one group single-homed and the other multi-homed, we
saw that the former group was targeted aggressively while the latter group was exploited. A
theme running through the pa.per was how the detail"! of platform charges made a difference
to the outcome. Since cross-group network externalities act to strengthen competition and
to reduce profits, platforms can boost their profits by cho~ing tariffs that act to reduce the
network externalities. This is achieved by making a customer on One bide pay an additional
charge for each customer on the other side who joins the same platform.

There are several limits to t~ analysis. Perhap.q the most prominent of these is the
assumption that agents ~ge:nously single-home or multi-home. It wOuld be valuable to
relax this assumption in future work. There are two aspe<;ts to this issue_ First, one should
give explicit consideration to whether an agent would wish to join One or two platforms.
The option for an agent to join two platforms was not permitted in the model of section 4,
even though such an action WOtud enable the agent t.o take advantage of gr~.a.ter network
externalitie."!_ Second, we need to consider a platform's incentive to ('"ontract.ually require that
an agent on one side of the market deals with it exclusively. For instance, specific content on a
media platform (star colUIIlIliSts, !!ports context) is often required to be available exclusively
OIl. that platform.,
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